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PURPOSE: To reduce dispersion of incident efficiency on a next-state 
dynode on the basis of electron release position in a dynode. 
CONSTITUTION: A mesh electrode 9 is disposed in an incident 
opening portion 7a, and dynode group Dy comprising dynodes in next 
and following states are disposed in the vicinity of the center of 
curvature for a first-stage dynode Dy1 . A intermediate potential 
between dynode Dy1 and dynode group Dy is applied to a plate 
electrode 10 and the mesh electrode 9, so that a space formed with 
potential gradient is guided from both sides. Accordingly, potential 
distribution becomes nearly uniform from the vicinity of dynode Dyl to 
dynode group Dy. 
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' NOTICES ' 



JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 



I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The mesh electrode arranged in the 1st incidence opening which is the electron multiplier which carries out multiplication of 
the electron which carries out incidence, and outputs it, and receives the electron which should be carried out multiplication. It has the 
electron multiplier which carries out cascade multiplication of the electron which passes and carries out incidence of said 1^ incidence 
opemng, and the anode which takes out the electron by which multiplication was carried out by said electron multiplier. Said electron 
multiplier The 1 st step dynode to which it is the dynode which emits a secondary electron in response to the electron which passed the 
1st incidence opening, and predetermined potential was given. Said 1st step dynode is countered and it is arranged, and it is the dynode 
which emits a secondary electron further in response to the secondary electron emitted from said 1st step dynode, and potential higher 
than said 1st step dynode gives. The 2nd step dynode of **♦♦, It is constituted by the space between said 1st step dynodes and 2nd step 
dynodes including the auxiliary electrode which extends in the direction which intersects said mesh electrode. To said mesh electrode 
and said auxiliary electrode Medium potential [ higher than the potential of said 1st step dynode ] lower than the potential of said 2nd 
step dynode is given. The electron multiplier which uses the opening between said mesh electrodes and said auxiliary electrodes as the 
2nd incidence opening which the secondary electron to which it was emitted from said 1 st step dynode passes toward said 2nd step 
dynode. 

[Claim 2] It is the electron multiplier according to claim 1 with which said 1st step dynode is presenting the shape of abbreviation 1 / 4 
cylindrical shapes, and said 2nd incidence opening is located near the center of curvature of this 1st step dynode. 
[Claim 3] An electron multiplier [ equipped with the 2nd auxiliary electrode with which potential / higher than the potential of this 
mesh electrode / lower than the potential of said 2nd step dynode was given near said mesh electrode in said 2nd incidence opening 1 
according to claim 1 . f & j 

[Claim 4] When said 1st step dynode sets distance between a part most distant from said 1st incidence opening, and said 1st incidence 
opening to L, the dynode and said anode of each stage after said 2nd step dynode which constitutes said electron multiplier are an 
electron multiplier according to claim 1 arranged in the field specified in distance L from said 1 st incidence opening. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electron multiplier which carries out multiplication of the electron which carries 

out incidence, or the photoelectron by two or more steps of dynodes. 

[0002] 

[Description of the Prior Art] The dynode of a Venetian-blind mold is shown in drawing 9 (JP,2-291656,A). In this type of dynode, 
although the electron (or photoelectron) which carries out incidence, for example on Orbit b collides with the dynode 101 of the 1 st 
step, on Orbit a, the electron which carries out incidence passes through the dynode 101 of the 1st step, and collides the dynode 102 of 
the 2nd step, and directly. Consequently, there was a case where electronic collector efficiency fell, moreover ~ although 
multiplication of the electron which carried out incidence on Orbits d and e is carried out and the dynode 102 of the next step may be 
reached, as shown in drawing 10 - the inside of incidence opening of a dynode 101 - negative potential - "~ sinking in - " — since it 
is, on Orbit c, the electron which carried out incidence to the upper part section of a dynode will be pulled back by the potential of a 
dynode 101, and multiplication will not be carried out as a result. 

[0003] although incidence of the electron which carried out incidence to the dynode 103 of the 1st step on Orbits f and g can be carried 
out to the dynode group 1 04 after the 2nd step on the other hand also in the dynode of the type shown in drawing 1 1 — this case — the 
inside of incidence opening of a dynode 103 — negative potential — '*- sinking in - " — since it is, multiplication of the electron which 
carried out incidence to the upper part section of a dynode 103 on Orbit h is not carried out as a result Moreover, electronic mileage 
changes with differences of the bleedoff location from a dynode 103, consequently the electron which carried out incidence on Orbit f 
and Orbit g also has the variation in the electron transit time in the inclination which becomes large. 

[0004] Furthermore, in the dynode (JP,5-1 14384,A) of the type shown in drawing 12 , incidence of the secondary electron which the 
measuring area of the electron emission sides is restricted to the illustrated field A, for example, was emitted from the i section is 
carried out to the rear-face side of a dynode 105 of the 3rd step, incidence of the secondary electron emitted from the j section is 
carried out to an auxiliary electrode 106, and incidence of the secondary electron emitted from the k section is carried out to the 
convergence electrode 107 side. For this reason, there was a fault that collector efficiency fell. 

[0005] This invention is made that such a technical problem should be solved, and the object is to offer the electron multiplier which 
reduces the time variation of the secondary electron which reaches the 2nd step dynode while abolishing the variation in the incidence 
effectiveness to the 2nd step dynode based on the electron emission location of the dynode of the 1st step. 
[0006] 

[Means for Solving the Problem] Then, the electron multiplier concerning this invention is equipped with the electron multiplier which 
carries out cascade multiplication of the electron which passes and carries out incidence of the 1 st incidence opening to the electrode 
of the shape of a mesh arranged in the 1st incidence opening which receives the electron which should be carried out multiplication, 
i.e., a mesh electrode, and the anode which takes out ^e electron by which multiplication was carried out by the electron multiplier. 
Potential higher than the 1 st step dynode and the 1st step dynode which emit a secondary electron in response to the electron which 
passed the 1st incidence opening gives this electron multiplier, and it is constituted including the auxiliary electrode which extended in 
the direction which intersects a mesh electrode in the space between the 2nd step dynode which countered the 1st step dynode of **** 
and has been arranged, and the 1 st step dynode and the 2nd step dynode. And medium potential [ higher than the potential of the 1 st 
step dynode ] lower than the potential of the 2nd step dynode is given to this mesh electrode and auxiliary electrode, and it constitutes 
£is the 2nd incidence opening which the secondary electron to which the opening between a mesh electrode and an auxiliary electrode 
was emitted from the 1 st step dynode passes toward the 2nd step dynode. 

[0007] Moreover, the 1 st step dynodes have abbreviation 1 / the shape of 4 cylindrical shapes containing 1/4 cylindrical shape, and the 
2nd incidence opening may be allotted and constituted near the center of curvature of this 1st step dynode, 

[0008] Furthermore, near the mesh electrode in the 2nd incidence opening, the 2nd auxiliary electrode with which high potential lower 
than the potential of the 2nd step dynode was given may be arranged, and an electron multiplier may consist of potentials of this mesh 
electrode. 

[0009] moreover, the inside of the field where the dynode and anode of each stage after the 2nd step dynode which constitutes an 
electron multiplier will be specified in distance L from the 1st incidence opening if the 1st step dynode sets to L distance between the 
parts and the 1 st incidence openings which are most separated from the 1st incidence opening — **** — you may arrange like, 
[0010] 

PFunction] the so-called negative potential which arranges a mesh electrode in the 1st incidence opening, and enters in this 1st 
incidence opening by giving medium potential [ higher than the potential of the 1st step dynode ] lower than the potential of the 2nd 
step dynode to this mesh electrode — "-- sinking in — " — it is prevented. 

[001 1] Moreover, although an electric potential gradient is fomied between the 1st step dynode and the 2nd incidence opening of the 
potential difference given to the 1st step dynode which counters, and the 2nd step dynode, since it is arranged so that the mesh 
electrode and auxiliary electrode with which such medium potentials were given to these both sides may surround, it will be in the 
condition of being formed so that the equipotential line may jut out of the 2nd incidence opening at spacing with an equal abbreviation 
toward the 1 st step dynode side. 
[0012] 

[Example] Hereafter, the example of this invention is explained with reference to an accompanying drawing. The photomultiplier tube 
built over drawing 1 at this example is shown. This photo-multiplier forms the vacuum housing by the stem 3 of the cylindrical shape 
which constitutes the light-receiving side 1 , the globular form bulb 2, and globular form pedestal which receive incident light. 
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Moreover, photoelectric cathode 5 is fonned, the light which carries out incidence through the light-receiving side 1 is irradiated by 
photoelectric cathode 5, and a photoelectron is emitted to the wall of the light-receiving side 1 fi^m a Iight>receiving part Moreover, 
the electron multiplier 6 which carries out multiplication of the emitted photoelectron is arranged in photoelectric cathode 5 and the ' 
location which countered. 

[0013] An electron multiplier 6 is expanded and shown in drawing 2 . The electron multiplier 6 is equipped with the focal electrode 7 
as which the orbit of the photoelectron emitted from photoelectric cathode 5 is completed, and has formed the mesh-like mesh 
electrode 9 in incidence opening 7a of the center. These focus electrode 7 and the mesh electrode 9 of each other are connected 
electrically, and the same potential is given. 

[0014] Moreover, incidence opening 7a is countered, the dynode Dyl of the 1st step which presents the shape of abbreviation 1 / 4 
cylindrical shapes is arranged, and a secondary electron is emitted in response to the photoelectron which passed incidence opening 7a. 
Near the incidence opening 7a, the curved surface of this dynode Dyl has small curvature, and serves as a configuration to which it 
takes for keeping away and curvature becomes large gradually. Moreover, near the center of curvature of this dynode Dyl, this dynode 
Dyl was countered and the dynode group Dy which carried out the laminating of the dynode after the 2nd step, and constituted it is 
arranged. Thus, since the secondary electron emitted near the center of curvature of a dynode Dyl from the dynode Dyl by arranging 
the dynode group Dy goes in the direction of center of curvature of a dynode Dyl, its incidence effectiveness of the secondary electron 
to the dynode group Dy improves. Moreover, since it becomes equal mutually omitting the mileage, as for the secondary electron 
emitted from each part grade of a dynode Dyl, the variation in the transit time of a secondary electron is reduced. 
[0015] In addition, the photoelectron by which cascade multiplication was carried out is taken out by this dynode group Dy through 
the anode (not shown) prepared in the last stage. 

[001 6] Furthermore, the plate-like plate electrode 10 is arranged in the space between a dynode Dyl and the dynode group Dy near 
[ between the edge of the dynode Dyl most located far away from the mesh electrode 9, and the dynode group Dy ]. The cross section 
of this plate electrode 10 is presenting the shape of a long and slender rectangle in the direction which carries out an abbreviation 
rectangular cross with the mesh electrode 9, and the plate electrode 10 which has such a cross section has extended in the direction 
vertical to the space of drawing 2 along the edge of the dynode group Dy. In addition, the same potential as the mesh electrode 9 is 
given to this plate electrode 10, and it is in the condition that incidence opening of the dynode group Dy is located between this mesh 
electrode 9 and the plate electrode 10. 

[0017] Here, the distribution condition of the equipotential line formed of this is indicated to be an example of the electrical potential 
difference given to each part to drawin g 3 . this example ~ the dynode Dyl of the 1st step - the first rank of 704V and the dynode 
group Dy - the electrical potential difference of 810V is given to a dynode, respectively, and 720V used as the middle electrical 
potential difference of a dynode Dyl and the dynode group Dy are given to the focal electrode 7. the mesh electrode 9, and the plate 
electrode 10. 

[0018] Thus, it turns out by forming the mesh electrode 9 in incidence opening 7a, and giving medium potential to the mesh electrode 
9 that stain **♦* of the negative potential inside incidence opening 7a is controlled. Moreover, since it becomes the configuration 
which guides the space which the electric potential gradient produced by the dynode Dyl and the dynode group Dy from both sides 
with the mesh electrode 9 with which it was given to such middle potentials, and the plate electrode 10, the equipotential line 1 is in the 
condition of being distributed almost in the said alignment centering on near dynode group Dy. There is especially no turbulence in the 
electric field (distribution condition of the equipotential line 1) of the dynode Dyl neighborhood. Therefore, since incidence of the 
secondary electron emitted from each location a-e of a dynode Dyl can be altogether carried out to the dynode group Dy via the 
illustrated orbit, the whole abbreviation surface of the curved surface of a dynode Dyl turns into measuring area. Thus, the collector 
efficiency of a secondary electron can be raised by the ability of a large measuring area to be taken. 

[001 9) Moreover, other examples are shown in drawing 4 and drawing 5 . the dynode group Dy among the photomultiplier tubes 
which illustrated this photomultiplier tube by above-mentioned drawing 1 etc. - the dynodes Dy2, Dy3, and Dy4 of a line focus mold 
- it is the structure replaced by .. Moreover, it is constituted so that incidence opening to a dynode Dy2 may be located near the center 
of cun^ature of a dynode Dyl, and the rod-like pole electrode 1 1 with which potential lower than the potential of a dynode Dy2 was 
given more highly than the potential of this mesh electrode 9 is formed in incidence opening to a dynode Dy2 near the mesh electrode 
9. This pole electrode 1 1 has extended in the direction vertical to the space of drawing 5 along the edge of incidence opening 7a. The 
orbit of the secondary electron which passes through this neighborhood will be corrected to the drawing 6 upside by forming the pole 
electrode 1 1 with which such an electrical potential difference was given in this location. Consequently, incidence of the secondary 
electron which was carrying out incidence can be carried out to a dynode Dy2 between a dynode Dy2 and a dynode Dy4 etc., and the 
incidence effectiveness to a dynode Dy2 can be raised. 

[0020] The distribution condition of the equipotential line formed in drawing 6 of this with an example of the electrical potential 
difference given to the main parts is shown. In this example, the same electrical potential difference is given to the same part as 
drawing 3 , and 1030V are given [ at 735V and the dynode Dy2 of the 2nd step / 810V and the dynode Dy3 of the 3rd step ] 942V and 
the dynode Dy4 of the 4th step, respectively, other parts 1 1, for example, pole electrode. Thus, also when constituted, it is distributed 
over the condition that the equipotential line 1 ******s to abbreviation homogeneity from between the pole electrode 1 1 and the plate 
electrodes 10, and there is no turbulence also in the electric field of the dynode Dyl neighborhood. Therefore, incidence of the 
secondary electron emitted from each location a-e of a dynode Dyl can be altogether carried out to a dynode Dy2 via the illustrated 
orbit. 

[0021] Moreover, as shown in drawing 7 , it is also possible to arrange so that the dynodes Dy2-Dy9 and anode 12 of a line focus mold 
may be stored in the field which a dynode Dyl occupies. In this example, when distance between the parts of a dynode Dyl and 
incidence opening 7a which are most separated from incidence opening 7a is set to L, all dynodes Dy2-Dy9 and anodes 12 are as ** in 
the distance L from incidence opening 7a Thus, the whole photomultiplier tube can consist of constituting in a compact. 
[0022] In addition, although the configuration of this dynode Dyl was made into 1 / the shape of 4 cylindrical shapes with the fixed 
curvature of a curved surface, it is distributed over the condition that the equipotential line 1 ******s to abbreviation homogeneity 
from between the pole elecn-ode 1 1 and the plate electrodes 10 also in this case, and there is no turbulence also in the electric field of 
the dynode Dyl neighborhood. Therefore, incidence of the secondary electron emitted from each location a-d of a dynode Dyl can be 
altogether carried out to a dynode Dy2 via the illustrated orbit ( drawing 8 ). 

[0023] About the photo-multiplier of three types explained above, the variation (TTS) in the electron transit time was measured under 
the illustrated monograph affair. The result is shown in a table 1. 
[0024] 
[A table 1] 
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[0025] This result shows that each variation of the transit time is suppressed low and the time amount property is improved compared 
with the conventional thing which showed the variation in the electron transit time in the photo-multiplier shown by drawing 3 , 
drawing 6 , and drawing 8 by drawing 10 . 

[0026] Although each example explained above explained the photomultiplier tube to the example as an example of an electron 
multiplier, of course, it is also possible to adopt this configuration as the electron multiplier which is not equipped with photoelectric 

cathode. 
[0027] 

[Effect of the Invention] Since it becomes the structure which guides the both sides of the space which the electric potential gradient 
produced by the 1 st step dynode and the 2nd step dynode from both sides with the mesh electrode with which it was given to such 
middle potentials, and an auxiliary electrode according to the electron multiplier concerning this invention, die 2nd incidence opening 
is covered near the 1 st step dynode, and it becomes equal omitting potential distribution in the space of this inside. For this reason, 
toward the 2nd step dynode side, it will be led to abbreviation homogeneity, the variation in the incidence effectiveness by the bleedoff 
location of a secondary electron is reduced, and the secondary electron emitted from the large range of the 1st step dynode becomes 
possible [ also suppressing the variation in the electron transit time ]. 

[Translation done.] 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible fox any 
damages caused by the use of tills translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the appearance of the photomultiplier tube concerning an example is shown ~ it is a fluoroscopy top view a part. 
[Drawing 2] It is tfie enlarged drawing taking out and showing the important section of the photomultiplier tube of drawing 1 . 
[Drawing 3] It is drawing showing the distribution condition of the equipotential line near [ in drawing 2 ] the 1 st step dynode. 
[Drawing 4] the appearance of the photomultiplier tube concerning other examples is shown — it is a fluoroscopy top view a part. 
[Drawing 5] It is the enlarged drawing taking out and showing the important section of the photomultiplier tube of drawing 4 . 
[Drawing 6] It is drawing showing the distribution condition of the equipotential line near [ in drawing 5 ] the 1st step dynode. 
[Drawing 7] It is the enlarged drawing taking out and showing the important section of the photomultiplier tube concerning the 
example of further others. 

[Drawing 8] It is drawing showing the distribution condition of the equipotential line near [ in drawing 7 ] the 1st step dynode. 
[Drawing 9] It is the explanatory, view taking out and showing the conventional electron multiplier. 
[Drawing 10] It is drawing expanding and showing a part of electron multiplier of drawing 9 . 
[Drawing 1 1] It is the explanatory view showing other conventional electron multipliers. 

[Drawing 12] It is the explanatory view expanding and showing a part of conventional electron multiplier of further others. 
[Description of Notations] 

6 [ -- A mesh electrode, 10 / — A plate electrode (auxiliary electrode) 1 1 / — A pole electrode (the 2nd auxiliary electrode), 12 / — An 
anode, Dy 1 / ~ A dynode (the 1st step dynode), Dy2 / - Dynode (the 2nd step dynode), ] — An electron multiplier, 7 — A focal 
electrode, 7a — Incidence opening (the 1st incidence opening), 9 



[Translation done.] 
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following states are disposed in the vicinity of the 
center of curvature for a first-stage dynode Dy1. 
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SSI 0 7ffillKAI*-r-5, C©fc*. iD^JS&^*sffiT-r 

[000 5] c©4: 9 ?tsa*ff?^-r'<< ^ 

snfcfe©-c*o. -ewBWii. mis©^-f>-F© 

m-?&Wtig{cS-:J<02|g4^>('^- F'^©A9tjai*© 
[0006] 

[^S?:K^-r.S:fcasf>©#-a] -€-c-c. ^^qg^cAi^i^ 

40 sptciHaiL/tiiat^©^®. -r^tto-^^f 

H 1 AS#raPg|5*®aLtAS*-rSS^%*;:^er- F19 

-omrry-YL^m^^, c©m^i§egptt. sriA 

WBSPSP^iiia T 2 ycS^-^SKtiJ-rsm 

IS^i'-f^-F. 01Si^^-/-FJ:«3fe»l>mfi*i-^ 

^nm 1 s^r-r ^- F(cMi^L-ciBa$nfc»2ai^ 

-r^-F. RC/. miS5^'f^-Fi^2®^''-f^-F 
50 i^a^iliSb^tcii. 0igiS<'-f F©^fi[J:0 



3 

[0 00 7] Sfc. »ia3^-r>'-Ftt. l/4Pq|gfJg 

[0008] 3e>tc. m2xmmn^icisif?>^yiy:^ 

[0 0 09] ^tc. mig^-f-'-FJ&s^l Awnnsp 
[0010] 

[fpffi] »lAI*P§PSI5«:^^»j^*«S*ffig:L. c© 
y 7->»^ffi(c||lg^^y- F©^fi<fc»)4>i^<^2 
S3f y - F©Stt J: 0 <>{5l»*fBiafi*#** C i 
■C. C©mi Alf^PSPrtKAOiitf, 

[00 11] sjt. >i!fi^jf smis^^-f-'-Fi^z® 
3^-f^-F<tK:-5^i=,n/c^ffl[Mfcj:o-c. ms^^-f 
^- FiS2AttiiPgCi©ia{cSti5[^*s?^figSn^, 

^liSifflS!i^S<»:35SHtf<fc^K:KgSia?.fcfe, ||2 

A*fpapa5*ie>0is^-^-^-KMK:r^*^r>r. 

5. 

[0012] 

[*IS^] JWTv *:^Hj©IQSF!l*^#0®>&#ML'-C 

1. >'^*;^7'2S^/»•^g|5%^fi£■r^.Rfg^J^©x7=■ A3K: 

[00 13] S2K:m^^itm6*E:;*:Lr^r. 
Aftf^PSPT a{c«> iffiBt^©^ ye^:xmS9*S:l:fr 
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[0 0 14] S/c, AW^Pgi57 aJC^^ajCT. ^1/ 
iPiW^^Mf?>mi&<Dy-^y-- FDy 1*1^0 
r *} D . AStSPSB 7 a *iija L y4:*SiF-*Sl-t f 2 iJC 
m-?-?r&ffi-r-S, C©a^-f FDy l©flM». XM 

rap 7 a ©i50i-c«ft^/jNS < . mi^ip^icmtiSim 

©^^-r^- FDy 1 (D&m'P'C^ft&iClit. C©^-f-/- 

FDy 1 (c*hDjL/T. m2si^um<D^>( y- h'immL 

r«B£l/fc3'''f ^- FSfDy^EBLTt^-S. C©J:^ 

10 sc. :S''-f F D y 1 ©ft^cf'-C^'f^iSKl^jr-Y FSD 
y^rKST-SCi-C. ^''-^ F Dy 1 *i Snfc 
2;>cm-¥-«3''-f ^- FDy 1 (O'Sim^'C^^f^^f^iJ^^fc 
«e>. ^^-f ^ - FSf D y --© 2 ;XS^<!)A5#^^*slSl±-r 
^- FDy l©Sgi5&*i6fta5nfc2 

[OO15]:0:*s. C©^-!' FSfDy fcJ:-,-C;^7;^ 

20 [0 0 1 6] $6K:, ^r-f y-KDy li^^'-^^-F^ 
Dy <i:©H©5£F^«:«. ^ ^'i'^©E9jeP6ft*>a:^{C 
fiia-r.5^-<>'- FDy 1 G^ISIJi. FSfD y 

i©ia©2fi^K:. ^^^^iOp-U-FSgl O^miSLOX 
1^5. C©:?"U- h^gl 0©»f®tt. ^f->a.^9 
£i^it3S-r*:frr^K:ifflSi,iS^j&K*ML/T*j»j. c© 
J:5i&Bf®*W-rS::^^-h«iSl Of*. 3^-f>'-F8f 
Dy©Sg|5{c?&-3r. ^2©^M«:SiS!5::^I^«:5i{SEL/ 
x:i^i>, c©7"ix- 1 ofcttpf 
9il^L>^fi*5#;i6nT*Jt). C©^ t7i^;xliS9 i 

30 hSffil OiOHtc. ^- FgfDy©AS*H 

pa5*5<aa-r i -5 6. 

[00 17] CC-C. Sg|JK:#^6n.2.^BE©— F9i. 

c ncc J: o r^figs ns^«&ii©^^w^®:&a 3 icm 

•r, C©M-C«, mi|g©d^-Y-/-FDy 1K:«7 0 4 
V. ^-i y--h'mDy(Dt)jmif'{ y~h'iCit8 1 OV(D 

®@9RCX7'U-Hiffil OfCH. ^^'('^-FDyli 
FSfDyi©*[a©Sff<»:!it.S7 2 OVAl^^ 

40 COO 1 8] C©a:5KAWBSPSP7aK:y^»i'a®Bi 

9*^W, Aioy yi^imS9{c4'rama*^;i.SCi 

r. AI*PipgiJ7 a©rt^iJ'^.©:ftm^4©^^^^c**^$^I 

?tirt,»*Ci*Sto*»5. *fc. 4^-f-/-FDy 1<!:^^ 
W^-FgfDyi{cj;-3Tm{4^E*i^D/t^ra*. C 
n6©tf ^©m^idi-^^e)^^:^ :v ->3.^ffi9 i 
F««il 0-CMffl!l3{P6:<f-r F-rSJr^Ji^fiRi^cS/c 

m^ii.m I itif^ y- mD yf*3S=&it>>c^i lth 
FDy i«i5©mi^ (.mmiiim i ©^ajr®) KSLntj 

50 Se^r, d'-<>'-FDy l©Stii{Ba~e*>6Sfe 
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[0 0 19] ffe©siisms4RiyfS5«:7j^-r. 

(D^^-ji^m 1 1 At*Piasi5 7 a (omuic^ r > 

CCD i ^ 6nfc'J<-;i'm«i l l c 

K:^iEStlSCi<!:&-5. CCDifeS. 3'-^>'-FDy2 20 
i^W^- FDy4<»:<DP^^K:AI*Uri,»fc2;Xm^ 

i^-/ ^- F Dy 2<s©AI«&**I^J±Sl*S C 

[0 02 0]a6iC. ^^:gi5{4tC^^6n-5^©— ^ 

■r. ccDiw^B. Hsiig— ©gptitcttig— ©aff*s^ 

XhinXisK>. ■e©ffe©a5fi> 1 IfC 

»7 3 5V, »2S©^-<>'-FDy 2CC»8 1 OV. 
l|3S©5r-<'>'-FDy3{Ctt9 4 2V, l&4S©3^'< 30 

FDy 4tCWl 0 3 0 VAS. -etl^ti^pHotiXl,^ 
•5, c©J:5K:^fi£L/fcS-&K:fe. itT' 

u- Fme 1 0 i©ia*'i3. ^itia^ i ASfssi^— fcsio 

©mWfCt.SLtiB^ll^ S!-5-C. FDy 1©S 

<aga-e*>6ftffl$ns2yim^». s^u/tfiit* 

SSL/T^T^^-^ ^- FD y 2 {CA*fL^-5. 
[002 1 ] SlTc, STK^-rir-StC. 
;^S©^^'f^-FDy 2~Dy 9SClfT>'- Fl 24. 
y-f FDy l*Sc68&S««rt{CJR8i>Si5«:ffiS-r 40 

g:^>gtn-r 5, ^^-f ^ - K D y 1 ©BPffli AttPIPgP 7 

9 tT^-Y 12 tffi. AStranS7a3&i?)©ffiIBILl*i 

[002 2] ftfe. C©y-f >'-FDy l©Ji5«ett> 
M©ft^*i— ^© 1 / 4 Rgrj^tt i L/ fcJ&J . c ©tg^tc 
fe. <i<-;l'mSl 1 i:?'U-Fmai 0<i:©ffl*i6. ^ 
Sfii© 1 jftSBSi^-KSO IBTJ: 5 fttmtc^^Si^rfc so 
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0. ^^-r^-FDy l#je©tiW(CfeSLniiiili. 

y-f>-FDy l©S^iSa-d3&^6aScaSn52 
i^S^^i. aS^L/fcflig^S* Lr^-car-r ^- FD y 

2V:^Ml,nZ> (@8) . 

[0023] U±m,m VtcSf^ 7•©^m^it^gtH:o 
tr»-C. U?c#^©T-Cm^-^tf ^©>'^*7 

(TTS) ^ajjEufc. ^©e^^iKs^-r. 



[0024] 

[^1 ] 





^3 


^6 


ms 


S10 


TTS 


0. Sasec 


I. ^nsec 


L 4iisee 


3. 3Dsec 



[0025] C©ifem:>D. S3, 06ROf^8-C^L 

1 or^Lfcse3fc©fe©ijt-^. ^nmscoj-^v^y^ifi 
[0026] &j:s^m utc^mmxit. s-r-itfigif© 

ffi^ ri, > ^ I »S^«<SSk: c ©«fiS% Sffl r S c i *> iSj 
[0027] 

[^?g©5a^] *SHJfc*i/&»SS^itfifgK:<tntf. m 
1 S^-f ^ - F 2 ^^-f ^ - F i frC J: o rmffi^Jia 

d5^i;fc3gia©Mffl!i4. cn'?>©«s©^{4*i§^e>n 

«jt<!:;ic5©r. c©f^M©^stca. 

tm>. c©fca>. iii©i<'-<>'-F©ir:i»iiH*>e>fiic 
aisn?c2;xm^^«. ^2S^^-f ^- FPJK:t«a3&>o-c. 
K±^— tc»*5n ^ C i i 0 . 2 'Xm^©SScHi{4gK: J: 
5AS^5a*©-'^•^•:'+*5fiM3n. m^tf^F5©>'<^ 

[SM©®»^ciJiHj] 

[01] mMmictfiifi?>i/tm^i^m9(mm^s-r-s\^ 
[s 2 ] s 1 ©3K«^iif&if©5iaj%8i») ffl LX7j<ri& 

[03] lil2K:feWS0im4r>f y'- F(^2©^sti5u® 

im4 ] fte©^CT{c*^*>s^fes^Jt^iif©jfa*^-r 

[H5] ia4©^6«^F-*jMgFe©SS|J%BJf5fflLr^ffi 
[06] H5K:fcc^^,^iiay-^y-F#)fi©^^fil[iil 

[07] 3 6K:ffe©||ifeMfC3!P*>S3tS^*t{glfCC@g5 
€:ffi»3 fcB O-C^-ri£A0t?*S. 

[08 1 07«:*jwiiBris^-f Ff^ifi©^m{aiia 
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a5(lllA«Mn^). 9-->:?->j.^, lO-:;'u 
(Sa&Sg) . 1 l-sK-JU^ (»2«Hf^ 
e> . 12-T>-h\ Dy l-a^-^^-K (^la^r 

K) . 



[01] 



[02] 



C6) 



^NfH^S- 1 48 1 



[06] 




DyS 
tSIOVl 



7IT20V) 1 1 (735V, ^(Taovf) J ^r(7aov> 




[07] 




Dv2 
(810V) 




[09] 
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pram^tBrrrtaif prii2SM© i ^^^^ 



